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(54) ION-CONDUCTIVE POLYAZOLE CONTAINING PHOSPHONIC ACID GROUP 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte having not only good durable 
stability but also excellent ionic conductivity by introducing phosphonic acid groups expected to 
have high heat resistance into a polymer which skeleton itself has high heat resistance. 
SOLUTION: This polyazole compound containing phosphonic acid groups is characterized by 
having a conductivity of >0.001 [S/cm] determined by measuring an alternating current 
impedance of 10,000 Hz at 80° C and 95%RH. haying a 3 wt% loss temperature of >400'' C 
based on the weight of a sample reaching 200° C on the measurement of TGA» having an 
average mol.wt. of 1,000 to 1,000,000, and when plural repeating units are contained, they are 
mainly randomly and/or alternately binding to each other. 
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CMi^^S] T G A fflij^tc *5tt ^ 2 0 0 'C^mi^t? 
oasRSfi^S^PtC L/c:^€0 3 %fiai)S'>iaS3b^ 4 0 
ot:iu±trfeO. 8 or. 9 5%RHtC^nt^ 1 0. 0 
0 OH z05S«l^>tf-^>X^SiJ^LTd^i6e>n^# 
m^*^0. 00 1 [S/cm] t^±T'»?). 

000:6^^ 1. 000. 0 0 0 OP^ItC^ Si t) 

32s«i L T u > -5 c ^ i&it a f ^ 5^ X 
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im^mil 8 0°C. 9 SroRHfCfeCj-^ 1 0, 0 0 

0 H 2 <D5g8S-Y y hr-^>x^g:Sij^LT*«>^ns®m 

^Tb'^O. 001 [S/cm] t(±T^*:). TGASJStC 
^'tt ^ 2 0 0 "C^ig^^.T'fOM^^aa^S^^ti: Lfct^ 
(O 3 %fflfilgE^>Sje*^ 4 0 0 •Ct^±Tfe t> . 
;6M , 0 0 0:6-^?>l, 000, 0 0 0(DPSiC$>i:) ^ 

m L^mmmom^^ ^ l t ^ > a *5 j; ?>v $ rc 

W L T t ^ ^ c ^ ® i: -r S X .i-- 

[liAR3g2] 8 0**C. 9 5%RH(C;tett^ 1 0. 0 0 
OH zCD^i^l-rytf-^'>'X^SiJ^LT^46&n^3SS 
^;b^0. 0 1 [S/cm] W±T'SD. ^^«i5g*^±Ji: 

tr^ct ^mwL t^^ ji^m^o 

[0 0 0 1] 
[0 0 0 2] 

>»®^t^feic{i:^W. saw. MMIb^W^Sctor:^^ 
:^/)^e>. 1 oo^^^^^^<^^TafeL<t3i:-rs^. 

[0 0 0 3] c(D^^rj:X}^^m^r^rci6. ^^yym 

;l//^>:^X;l'vi-s>|t:L/c^cO (Journal of Membrane Sc 
lence. 83, 211(1993)) . r;by h > 

^7.)l^^>^yitLrc'^(om^^^e-9 3 i i 4). x^p^-Tn 



(2) !f$g8 2 0 0 2 - 1 4 6 0 1 5 
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[0 0 0 4] -73. X;l/.-^>mSi:t)(iBI^'l4tcffin§ 

n^V^o /c^Aff. USPS, 4 9 8, 7 8 4-^tC^ol/'^ 
T4. 4 (2. 2, 2- hy:7;l/5tP- 1 - ( h U 

y;iy^tJ^^M x^ux^) ex (2-T^y:7x/ 

5 %~ 5 0 %^ 3 , 5 -iyijjV^^^zyy 
X - ;b X >^ "T ^ 4^ U V - ;b^$gS ^ n T t ^ ^ 

mt^mr^ii tizm^rsi^^c tim&T^^o ^/c. 

-2 8 6 5 4 S^T'ti. 3. 5-i/;^;l/>i-^4^>'7xI::;^ 
[0 0 0 5] 

[%0^*^<^i*bcl:3^t-SggS] *^0^OBWli. cti 

^ ^: L T ^14 ^ nr ^ /c X y^atc 

J:01f^tt:6^^Sl/-C^:6^S^^^n^^^X>i-^:/^ 
[0 0 0 6] 

[0 0 0 7] ■r^^S^^B.gti. SOX. 95%RHtC 

;tett^io, 0 0 OH z03:^gii^>kr-^yx^sij^b 

T5R46en^^a^*^0. 00 1 [S/cm] J;^±T'fe 

-/o t) . T G A aij^jc fett ^2 00 xm^mj^r^omMMM 

^mmic b/c #0 3 %MfflM^>rgJ^3b^ 4 0 0 TIX±T' 

feO. ¥1^5>^a?bM , OOOib^^l, 0 0 0, 00 0 

;s.1--x;^>^#^^^<y7y-/^^b^T'^^o 

*T'> 8 0"C. 9 5%RHtC*3tt§ 1 0. OOOHzO 

0 1 [SXcm] J-:^±T*^t)s T G AiiJ^tC;tett^ 2 0 

0 "C^rg^^TOM5pjaffl^Smtc L/C ^ci 3 
50 «'>Sa[*^ 4 0 0 •Ct^±T» D . ±mmmi}^±i::^^V :t 
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[0 0 10] ^fc. -fls^i ^^ttcTfe^T^-rj:9 

[ft 2] 

4<'''"+ • • • 

[0 0 1 1 ] ±12-15^ 1 T^*r*SI0^tD>"^X>i->>^'^ 



-1. 4 — ^>-lf>>?^3r— ;K 4, 6-i/7^y- 
K S-^^-tf^y^^^t-zK 2, 5-S^7^y-3, 
6-i/;?<^;l/- 1 . 4--0-fe*>v^^;t— ;K 1, 2. 
4. e-'x h^T^y^^-tf^. 3. 3 *-i/bFo4^ 
i/^l/iz-J:/^ 3. 3* ~i^T^y~4. 4 *->^:7x 
— ;l/-<>-if^/>?::^-— ;K 3. 3 '-v^i^*y;l/:^y 
>^v^>> 3, 3* ~->^7^y-4. 4 *->^7x-;b-^ 
>-|fV>^^:^--;k 3, 3 C^^r^y^V^'v^V. If 
X (4~7^y-3-t:Kn:^>':7x— 3i— r/K 
ex (3-7'^y-4-l:: Fn4^^y>^x^/l/) x-t^ 
;l/> ifx {4-7^y-3-y;^;6yh:7x::^;l/) 

-r/K ex (3-r^y-4-y;i/?!3:/F:7x-;i/7x 

x-"7^;K 3, 3* , 4, 4 *-y-Y^r^/iy 
7xx;bx— ex (4-T^y-3-li Kn4^i/ 
7xx;l/) X;l/>i-^>'. ex (3-7'^y-4-t:KP4^ 
->7xx;W X;l/vlxV, ex (4-r^y-3-^;l/;6 

:/h>'xx;i/) x;i/*iy. ex (3-'r^y-4-y;i/ 

*7'h:7xx;l/:7xx;l/) XzI/^I-nV. 3, 3* , 4, 4 

20 •-•rb^T^y>?:7xx;i/x;i//tN>. 2. 2 -ex 

(4-7'^y-3-li Kn^>':7xx;l/) ynA>. 
2. 2-ex (3-7^y-4-b Ka^->:7xx;l/) 
:/a/^>, 2, 2~ex (4-T^y-~3-;p<;b;j?jyh 

:7xx;b) T'D/^v. 2. 2-ex (3-r^y-4- 

^;l/:d>^h:7xx;l/7xx;l/) :/d/^>. 2, 2-ex 

(3. 4->^r^y7xx;w :/D>'^^/. 2. 2-ex 

(4-7^y-3-liKD^>^:7xx;l/) ^^^y }\^iir 
u-fu/^y^ 2, 2-ex (3-7^y-4-t: Kn^ 
>':7xx;W -^4^1t:7;l/:tnya/^>, 2, 2-ex 
30 (4-T^y-3-^;l/:!byh:7x— '^^^If:?;!/:^ 
d:/d/^^/, 2. 2-ex (3-T^y-4-y;V;d7' 
F7xx;l/:7xx;l/) -\4^-9-:7;l/:?J-u:/n/^>, 2, 2 
-ex (3. 4->?r^yr^xx;l/) ^4=^-9- :7;l/:tn7' 
D/^>. ex (4-7^y-3~h: Kn4^iyyxy + 
i/) ^^-ifv, ex (3-7^y-4-l: Kn:^>':7x 

y^-» -^v'-^f^. ex (4-7'^y-3-^;i/:^yh 

7xy4^i/) -0-tf>. ex (3-7^y-4->«;l/:^ 

:/h:7xy^-» ■^;y-tf>. ex (3. 4. -->'7^y 
:7xy^v') -^>-if>#j?)^we>n^;b^iine>{cffis^ 

•r (II) •^ffiu>K{i:'&!i*f^H^»]<DKftB5itaij^#/u 

[0 0 13] >i-^X.1-^>l8$W^^*:^;l/^^>KO:a«:fi?tJi:L 
Tti. 2, 5-i^;6;U.t:4^>':7xx;l/v-^XJ^> 

3. 5-i/•:^;l/>t::^^->7xxyl/.i'^X7^>^. 2. 5 
-eX4->X.i*sy7-U>^i$';l/j8. :0:ifcDv-^X^^>K#*S/* 

50 i3)\^:^-z/mmsct\^(Dmmw^mf^^tti^x-^^ 
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:::.)WJti)\yif-:ym. ^-:7 x >^;^yl/^^^ 2, 2 

i\ ;f^X ^ >^:^7 >^0$EiSti1tli: 
MKS^ti§t>OT{i^V>*V 9 7 %IX±:6^»^ L < . 9 

[001 4 ] ±fe-iss 2 T^-r 4< u z y'-zi/^fii^w 

[0 0 15] ^ltl^co.-^x.i-^>^-^W>i<U7V'-;Wb^ 

^^^^r^^mi^^. mam^^Htjii^^tK j.F.woif 

Encyclopedia of Polymer Science and Engineerin 
g, 2nd Ed., Vol.11, P. 601 (1988) tc IB® J: 9 ^ 




i|#^2 002-146015 

i:i^mcm^'^n^i><ovitt^\,^f3\ i. ooo*^si, 

000. OOOXh^Cttm^Lh\ i&'t^^t. ^ 
[0 0 16] *^q^cD4-vX;^>^S^W4<U7V"-;l/ 

h >^ttr§K-^. »; u ^ vx^b^i-^v^. eg 
A. MitV^^L.^ JSfk:7;U^-^A^^O;i/^x^* 

^-v^—mmto. 1 — 3 oaa%osBH-efe^c^*^ 
[0 0 17] mmt^iE>&miii^m^:^mt{i^^coy5i^^ 

[0 0 18] *^0.BO4->x;r>>^S'&W;J<y7V^-;Wk 
3 Jcjgjg^^^SLTJr^X^t^V^S^^^KU 7V-7l(Om 
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mcmS^nfj:l^'h\ 10~1. OOO ^mXh^Ct 
L<ltl 0 0—5 0 0 /imTfe^o iSrS04^-^X bil^ 

hisiffl^-jEtc i.xmm(om'pmmxm^^mw-r^ c 

'^rj:mmi}im L T < ^ L T u ^-(Dmrn^Mm^m 
mt^ct:h'^x^^o ^mE(r)mit^mcfZ>^\:xiiM<D 

^^fclfWy^^a tfjl^itf^Ll\ MW^iCitZOO iim&L 
e>te:»^L<. 2 0 fimlXfXS>^Ctti^mty^^L 

v^-it. y-^jvL.^ mmzLxmnmm^E(o^:i::y 
^mmtLxmmr^coizmLxi^^o ^-^tc. ^ftm 

^ >^mm tmmt <Dm^t¥^r^mT ^h^co^u^^^ 
-mmt\.x^mr^^t^x^^o :*:ftB^co>i--x>-^> 

mg{-^E^^:6^8 or. 9 5%RHlc;fott^ 1 0. 0 0 

ou z(o^m.^ i/\i-^iy7.^m\^i.x^i5b<bt\^mn. 

mt^O. 001 [S/cm] J.:^±T*fet)TG AifiiJ^tC:te 

i^f^3%mmi[^<}^rSMt'^4oovi:i±x$>^ct^nm 
tLxi^^'hK m^nxmmLrcmmm:^^o. oi [s 

/cm] fe(±T**t)TG ASiJ^*i:^oti-S3%affiM^!>fa 
0 0X:tX±T'^!:)^^te:j£ig«ig:6^±tc^i^U:t:^ 

^ Tai-<T # ct 3 ^.I'x X ^^ vi< »j T 

mwi'P^^^mff^4 oox:\:jl±x$>'dx^. sov. 95% 

RHtC^Ct^lO, 0 0 OH ziD^ggS-YVtf— :$^>X^& 
WimLX^isb^tl^mmmfj^O, 001 [S/cm]7t 

SI L ^ ^ I > ^> T . iSffi^ icmf^ U7Km^:^n 

#/c J: 5 ^;^X>t>>^S^^t5'^-K y 7 V^-;Wfi53g{c^^ 
n^tOT'fcO. SO'C. 9 5%RHtC^5Ct^ 1 0. 0 
0 OH ztOJtSS^^tr-iJ^^X^SiJSLT^RA^^tl^^ 
®^A^0. 00 1 [S/cm] U±Ta6-::?T^>. TGA 
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ffl^tc^ott^ 3 %ffiaM'>ss?b'« 4 0 0 t:*}iiL*^^^ 
v^-^zit^x^^ctiy$>o. ^^mnoB^^mM-r 

[0 0 2 0] *fS0.ao.i->X.1->>^'^^4<U7y-;l/.-J<U 
S0S<Dfl{*W73fifeJ«ttC^^^*^TG ASiJ^tC 

:fott^2 0 0r#S^^t0M5^aa^S*^tCL/c^::^O 

3 %mmm'PrSi^ti^ 400 c t^mmt l 

TV^i>;6'«. W^L<{i(Hl^#TMJ^L/c3%aaig->rS 

^Lfc3%SffiMli^rSa;6M 5 0"Ct(±Tfc^o ^SJ^:. 
C n ^ T-^-^ T ^ /c J: -9 ^ ^^ X ^^S^^-g-tf 4^ V T V 
-;l/SI}gtC^Sn^*><DT*35oTt>. TG AaiJ^te:fett 

^2 00 ""cmsm^couMmM^mmicx^tc t^(D3% 

0 OX^iffiL^^^^^Sii^^^OT^ti. 

[0 0 2 1] ^/c. *fii0^tcj:;g.^ii. mmnm. mm 

[0 0 2 2] 

T G A ffliJS : T G A 8PJ^(iB»Sf^m© T G A - 5 0 i& 

fco m^it. 1 O^'C/^j^TM 0 0''CtCL/'dg3 0 55^1 0 
0°CTffiitLTM3^«t'O7j<5>;^|^*L/'dS. 10'C/5J^ 
T*6 0 0X:^Til[|^L/c:o 2 0 0 r^S^^OKmS 

±T'^M4^MM5|^0^®tce^J^ (ffl^ : 0. 2 mm) 
^JfbfeT. 8 0X:9 5%RH<OllrS • fiS^t— y> 
( («) •:^*V^^aMS<f^m. LH-20-01) * 
tcM3^;^«i^b. a^lSPao 1 0 K H z lc;teltS^8S^ 
>fcf— ^>X^SOL ARTRONttl 2 5 0 FREQ 
UENCY RESPONSE ANALYSER (Ci: 

/-Co 

[S/cm] =l/flgi|@ [cm] xSiiP [cm] xSJaS 
P^^gSB [a /cm] 

.•}?'Jv-54ia5ttJi[ : Jg{«i:LTR£Kt>L<(i^t5f>X7l/ 

Si^^ffli^^^^ti. 0. 5 g/d 1 

T3 orT'SJ^L/co ^/c. p<i5f>X;l/>t>>'^^^t^;S 

^-g-fi^ 0. 0 5 g/d 1 <0;?«^>X;U;^>^SJKtco 
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[0 0 2 3] mmmi 

3. 3^ » 4. 4 7^h-^7^y>^:7x:::;bX;l'>ti> 
(BS^ : T A S) 1.830g(6.575x10-3niole). 3. 
;d 4^ ^/:7xn;l/>i-^X^i-^>|g (BS^ : DCP. 
9%) 1.618g(6.575x10-3mole). (SSftU 
>^a7 5%) 20.48g. S^iLU >16. 41g^fi^St§tC 

i^''^ 1 0 o^'c^T^mg *r^o 1 0 o^cT mPnOigf^L 

/c!^. 1 5 l^X 1 i^P^. 2 1 o^ctc^ra b 

Ts^F^fi'&b/co m-^^Twmi.. imiBTixm.'^ 

:^;&^Tvic^ig:l^03gb/co if ^n/c>1<U 8 0 ''C 

T*ISMEE^iSb/co '#P>n/c:ffi^m?K^-ci:^.i^Uv- 
O^iiJteJgtis 1. 2 O^^b/co >1<U V-300mgh^ 

^>'X;i/>t^>S!2.5mi^^raT^Mffb. ±5-r§?S^b 
/Co ^J-- y V:f\y-V±.Xi5^XWL±.\^m^ 80mm/Ptcgil5i 
U mP^^rST^fiStSbfdS. 7j<4'lc:^3^X«^^b 
/Co li^^n^-^mL^ SBTkrlM^ittt^o ^'^^VA^ 

iROmU ^0^@SbTiRfll^lf$A^}6^^®^b 
/-Co ^iBci)SEES)^«tcJ:t>80-C«IS$?:jSbT. -T^^-V 
e®WJS^>^^;UA^{t^b/co tf ^n/c:7^;i/^o 

T G km&^'i'j^ 1 3 %mmM<Pi^ift 490 "cts-:? 

/Co 8 0^9 5%RHlt:fett§-i':t>'G#]S[ti0. 0 3 

A^b/cttfig^So/Co 

[0 0 2 4] mmm2 

mmm \ tcfci^r. br ? o : 3 o 

(i^)Vit) (om^itxDCP tv-iyy^jvm (bs^: t 

PA) tC^x.T. '&f+T(6.575x10-3mole)tCi&^J:'5tC 

bTttaitft^Jl^ti. ^SSCTl tmmicLxm^:is^zf^ 

ii»]^^tTo/co ^i<Vv-tOS*?S5teSti0. 9 2. 3% 

aaM^>}asti4 5 2°c. -r:t>e^?ii[«o. 011s 

fo 

[0 0 2 5] immi 

3, 3' i^'t Kn4^->-^>->'yv (116^:HAB) 1.86 
Og (8. 602x10- 3 mole). 2. 5 -i^J^J/l/^t^^^^iz-^V-lf >X 
;^^^>'^ty:^^U'i'i:. (BS^ : STA) 2.307g(8.602 
xl0-3mole) . U U (HlSfkU Z^^M 7 5%) 24. 9 
8g. H^{l:U>20.02g^a^^t§H:fflOK^o ^^^iffi 
b. :^-f;l//^X±k})o< Ojti$b^*^^> 1 OO-C^T*^ 
fS -r^o 1 0 0"CT* mP^^ltb/tm. 15 5"CtC^ 
bTl^P^. 2 1 O^Ctcma bT4^P^a^b/co 

m'&^^7^ga^^b. yjc^^SD^rffl^^^^^Dmb. 

jibfco »e>tl/c.i<Uv-(i8 0'CT'*?«igEES:i»b 
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/Co t#^n/c>-KU*T-cD^|g^^tc^^S^^ttSt±. 
0. 8 7^^b/Co ^^b/c.1^y V-Mmi2gtc^:$f 
VX;l/.i-^>K^.8g^&iDAT. St^F^V^:^-r-f 

-^-Tffljf brrg^b. ^^v { [1, 2- 

d : 5. 4-d^ ] lfX:t4^'9-y-;l/-2. 6->^-f 
;l/) -1. 4-yjL-u» CD 1 w t %><^>'X;l/2^^> 
^ H - y (©^ttg[=24d I /g) ^3gijp;^ T . ^ ^ SLmPS 
mnLm-mmtLfco hyu-h±T^;^*^X«± 
{C»?I18 OroraplcgiiEb. mP^MrSTSiSb/cm. tK 
4'*C:^''^X«J&?lbfco 7K^^>J?3£glU SiBzkS^:^ 
J^tt^o :7^;bAi^S^^teb. /^D^H^bTiRSi^Jf 
$;^>S::6^^iilg;b/co fi^tcMEE^i^aiC J; D80°C^^ 
$gj*-r ^ C ^ T'-Y ;t V'G^ttaiJSffl :7 ^ ;l'i:.i&f^ia b 
/Co 8 0"C9 5%RHtz::jDtt^-fx}->^®JgCiO. I 1 
2S/cm^^b. a'J^'Y:^>'e«fiCi^>«?tC{£Tb 
/co !#e»n/c:7w';l/A(0TG AS!l^^tT'5i:3%SfflM 
^r^fiti 3 9 3 "CT^ o /co 
[0 0 2 6] IIM^J 3 

2 0 Om 1 ;0'^XK-tr/^^>^;l/:7-^Xr3U:. 4. 6->^ 
7 ^ y l^V/l/v'y (BS^ : D A R ) 9 . 0 

63g (4- 254X10-2 mol). DC? (^jt9 
9%) 1 0. 4 6 9 g (4. 2 5 4 X 1 O-^mo 1 ) . 

:f^vv>m mmitvzy^ms 4%) 43. 8 6g.s 
mitvy\4. 49g^Mb. mmn^Tio^'cx 
0. 5mm. i2 0x:T5^pa. 1 4 O'er* 1 9^pa. 
i65'*cTi9^^. \ 9 ovxsmmomizmnLfs: 

3b^>E>:t-r;l/Ax4JTiinl^'r^^. ^fe^SB^Ogu^rfA 

b. pHumm^mcrj:;^^x7m^moMLrco 

n/c:Xy v-JiS 0*TCt*i^ffiMiE?gjSb/c:o ^#e>n/'c^l^ 

4 3d 1 /g^^b/co vi<U V— I RX^^ h)\y^m 
Z^C^^to 0. 0 8 g^P<^:/X;l/5^>'^2. 

Om itc^r^TSSb/co ^cf::. ( (-^W 
[1. 2-d:5, 4-d*] eX;a-^-9':/-;l/-2» 

6-i^-r;i/) -1. 4-:7x-uv) oiwt%.i?yu 

(HK{bU>^«8 4%) 2. OOg^iPAT 
^etC^gT'^l$bTl^-S^^t#/co ?§?S(i:^*^XS 

±izmi SO ^imcomMcmML I o^mtco^^ms 

b/c^. 7jc4'tc:tf^Xfi^&ilb/co 7K^B$>??3?«b. S( 
B7j<SM^rclt/co :7^;l/i:.;^^K,aib. /SD^^^b 
TlR^^Jf^^:^3b^^HL^b/co ^mtcMffi^S^tc,^ 

iab/co m^nrcy^jvL.<oTGAm^^n^t3%m 

mWi'Pi&mit4 4 3W$>':>rZo 8 0"C9 5%RHIC*5 
lf^^:tZyBmmiO. 0 5 3 S/cm^^U SJ^^ 
:^ ^e^S tiS^ ^ /c t) b /c14ft6^« /Co 
[0 0 2 7] lt^fi?ij2 

2 0 Om 1 ;^^^Xta-fe7^^:/;l/7'5'X=ilC. 4. 

T^yuvjut^y-fvzimmm im^ : BAR) 2. 4 
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II 

12g(l. 132X10-2 mol). 3, 5 — >^:tr;l/ 
.i<4^i/^>'4f:/X;l/>i-N>^ty':^hU'>A (BS^ : S I 
A) 3. 0 3 6 g (1. 1 3 2 X 1 0-2mo I ) . ^i^y 
(H^^bUV^mS 4 %) 4 3. SGg.H^ft 
U>14. 9 7g^fF«L. ^^mi?ST7 0''CT'3 0 
i3\ 12 0t:T3B#P^. 1 4 0"CT 1 8B§P^. 1 9 0 T 
9 ^P^OUgJC Jgffi L =5:*^ e> :t *T Anf^f ^ 

^>x;^^^>'^^§^g^cJ:i»^^IS5teJg^i. o. 4 5di/ 

g^^^L/co ^i^y^-O. 0 8 g^P^^VX/l/.-hV^ 
2. Om 1 {cMST^^»b/co ^CIC. *fS(ttjeA^2 0 
d l/gO>KU { [1, 2-d : 5, 4- 

d* ] t:X^4^-t^y~;l/-2. 6->^^;l/) -1. 4- 
7x^U» (Dl wt %4^UU>K}§?S (HK^tUV'i' 



(7) 2002-146015 

12 

as 4%) 2. 0 0 g^iD;^T^^tCMr^TMi$bTi^ 
-rg^^^if/co mWL\>ti5^7.WLAL\zm 1 8 0 /xmOiP^ 

hZ%mW(^'PUM\t3 1 T'CX-^-dTco 8 0''C9 5% 
RHtc4o^t^-r:^>g#iS[ti0. 1 8 0 S/cm^^ 

[0 0 2 8] 

[01] TAS. DC PS.t/T P A:6^^'&dc^n/c4-^X 



01] 




(SDlnt.CL' 

// C 0 8 L 79:04 



F I 

C 0 8 L 79:04 



f-7>K (#^) 



(72)^0^« -mm ft 

fl^MI^:A:»m^0gz:TB iSi^ 



-7- 




(8) 2002-146015 

F^— 4F071 AA60 AA81 AA83 AF02 AF13 
AF37 AF37Y AF45 AF45Y 
BA02 BB02 BC01 
4J043 PA02 PA08 PAIO QB34 QB35 
QB41 RA42 RA52 RA57 SA06 
SA08 SA71 SA83 SB01 SB03 
TA12 TA79 TB01 TB03 UA121 
UA122 UA131 UA132 UA142 
UA262 UB021 UB061 UB062 
UB121 UB122 UB301 UB302 
VA011 VA012 VA041 VA042 
VA061 VA062 VA081 VA082 
XA03 XA19 ZA12 ZA15 ZA17 
ZA31 ZA44 ZB14 
56301 CA30 CDOl 

5H026 AA06 CX05 EE18 HHOO HH05 
HH06 HH08 
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